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PURPOSE: To obtain the powder comprising zinc sulfide as a matrix material, and an activating agent and a coactivating agent 
which are used as light- emitting centers, having the characteristics of high brightness and long life, and useful for flat face 
type displays, luminous panels for display, etc. 

CONSTITUTION: This fluorescent material powder comprises (A) zinc sulfide as a matrix material, (B) an activating agent 
(preferably the ion of at least one kind of element selected from copper, manganese, silver, gold and rare earth elements, 
especially preferably copper ion), and (C) a coactivating agent (preferably the ion of at least one kind of element selected from 
chlorine, bromine, iodine, and AS, especially preferably chloride ion). The fluorescent material powder uniformly has flat 
lamination defects in a high density over the whole body of the particle wherein the average face distance of the lamination 
defects is 0.2-1 Onm. and preferably further has an average particle diameter of $25um. 
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* NOTIQES ,* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (Electroluminescence EL) fluorescent substance powder which is fluorescent substance powder 
which uses zinc sulfide as a parent and contains an activator and co-activating agent, has the field-like 
stacking fault to the whole particle at homogeneity and high density, and is characterized by the average 
spacing of the stacking fault being 0.2-1 Onm. 

[Claim 2] The mean particle diameter of fluorescent substance powder is 25 micrometers. EL material 
powder of following claims 1 . 

[Claim 3] EL material powder of claims 1 or 2 whose activators are a kind of ion chosen from copper, 
manganese, silver, gold, and rare earth elements at least. 

[Claim 4] EL material powder according to claim 1 to 3 whose co-activating agent is a kind of ion chosen 
from chlorine, a bromine, iodine, and aluminum at least. 

[Claim 5] EL material powder according to claim 1 to 4 whose activator is a copper ion and whose co- 
activating agent is a chloride ion. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fluorescent substance powder containing the activator 
and co-activating agent which use zinc sulfide as a parent and take the lead in luminescence, and an 
electroluminescence (EL) fluorescent substance especially long lasting by high brightness. 
[0002] 

[Description of the Prior Art] EL material is a fluorescent substance of an electrical-potential-difference 
excitation mold, and the distributed process input output equipment EL and the thin film mold EL which 
were used as the light emitting device on both sides of fluorescent substance powder between electrodes 
are known. The general configuration of distributed EL material consists of structure to which at least one 
side put what distributed fluorescent substance powder in the binder of a high dielectric constant between 
the transparent electrodes of two sheets, and emits light by impressing alternating current electric field 
between two electrodes, since it has many advantages — the light emitting device created using EL 
material powder can be considered as the thickness of several mm or less, and are a field emitter, and 
there is no generation of heat and luminous efficiency is good — luminescence panels for a display, such 
as a road sign, various interiors, and exterior ones — the application as the light source for flat-panel 
displays, such as lighting of business and a liquid crystal display, etc. is expected. 
[0003] As EL material powder, that by which co-activating agent, such as activators (metal ion as an 
emission center), such as copper, and chlorine, was added is widely known by using zinc sulfide as a parent 
However, the light emitting device created using this fluorescent substance powder has the fault that 
luminescence brightness is low and a luminescence life is short compared with the light emitting device 
based on other principles, and, for this reason, various amelioration has been tried from the former. For 
example, it anneals at 700-950 degrees C, or hot pressing is carried out to annealing and coincidence, 
JP,61-296085,A is transferred to cubic system, after manufacturing the medium fluorescent substance 
powder of hexagonal system and applying hydrostatic pressure to this under ordinary temperature by 
calcinating the mixture of zinc sulfide, a copper compound, and a halogenide at 1000-1200 degrees C, and 
the method of manufacturing high brightness and long lasting fluorescent substance powder is indicated. 
Moreover, to JP,6-33053A medium fluorescent substance powder is replaced with the approach of 
annealing in atmospheric air, atmospheric air is intercepted and re-calcinated under sulfate existence, and 
the manufacture approach further heat-treated comparatively at low temperature in atmospheric air after 
etching is indicated. Although the fluorescent substance powder manufactured by the latter approach has 
luminescence brightness higher than the conventional thing and the life also has the long advantage, the 
raise in brightness and reinforcement are called for further. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention solves the above-mentioned technical problem in 
the conventional EL material powder, and aims at offering the EL material powder which has high 
brightness sufficient as an object for light emitting devices, and a long lasting property. 
[0005] 

[Means for Solving the Problem] It is thought that the core of EL luminescence of EL material powder is 
the interface part of the needle crystal, such as copper sulfide (Cu2 S) of an activator, and the zinc sulfide 
parent which deposited in the stackingrfault section which exists in a particle ("copper activation 
fluorescent substance" ceramic 26 (1991) No.7). Since this invention person etc. used the stacking fault to 
which the conventional EL material powder exists automatically in a particle, the consistency of the 
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stacking fautt which takes the lead in EL luminescence was low, therefore found out that high brightness 
luminescence could not be obtained. Then, in this invention, made the whole particle produce a field-like 
stacking fault in homogeneity and high density by applying impulse force to medium fluorescent substance 
powder etc., the whole zinc sulfide particle was made to distribute a part for the core of EL luminescence 
to homogeneity, and luminescence brightness and a luminescence life were substantially raised by raising 
the consistency. 

[0006] That is, according to this invention, the EL material powder which has the following configurations, 
and its manufacture approach are offered. 

(1) EL material powder which is fluorescent substance powder which uses zinc sulfide as a parent and 
contains an activator and co-activating agent, has the field-like stacking fault to the whole particle at 
homogeneity and high density, and is characterized by the average spacing of the stacking fault being 0.2- 
10nm. * 

(2) The mean particle diameter of fluorescent substance powder is 25 micrometers. The following above (1) 
EL material powder. 

(3) The above whose activator is a kind of ion chosen from copper, manganese, silver, gold, and rare earth 
elements at least (1) Or (2) EL material powder of a publication. 

(4) The above whose co-activating agent is a kind of ion chosen from chlorine, a bromine, iodine, and 
aluminum at least (1) - (3) EL material powder given in either. 

(5) The above whose activator is a copper ion and whose co-activating agent is a chloride ion (1) EL 
material powder given in either of - (4). 

[0007] 

[Specific Explanation] The fluorescent substance powder of this invention is fluorescent substance powder 
of the zinc sulfide base which uses zinc sulfide as a parent and contains the activator (metal ion) and co- 
activating agent which are an emission center. Although there is two crystal form, the hexagonal system 
(wurtzite mold beta-ZnS) of an elevated-temperature stability mold (1024 degrees C or more) and the 
cubic system (sphalerite mold alpha-ZnS) of a low-temperature stability mold, in zinc sulfide, the thing of 
which crystal form is sufficient as the zinc sulfide used as a parent of fluorescent substance powder in this 
invention, and both may be intermingled. 

[0008] As for the activator used as an emission center, the metal ion generally used to a fluorescent 
substance is used as an activator. Specifically, copper, manganese, silver, gold, rare earth elements, etc. 
are used suitably. These may be used independently or may be used combining plurality. It depends for the 
wavelength region (color) of firefly luminescence on the class of activator, for example, fluorescence, such 
as green (copper). Orange (manganese), and blue (silver), is acquired. Although the optimal activation agent 
concentration changes with classes of activator, if luminescence sufficient at less than 0.01% is not 
obtained that what is necessary is just 0.01 - 0.1% of the weight (following %) of the range but 0.1% is 
exceeded to the zinc sulfide of a parent, in the case of a copper activator, lowering of brightness will be 
caused, for example. As co-activating agent, various kinds of co-activating agent currently used for the 
fluorescent substance is used conventionally. Specifically, chlorine, a bromine, iodine, and aluminum are 
used suitably. These may be used independently and may be used combining plurality. In the case of 
chlorine, co-activating agent concentration should just be 0.01 - 0.2% of range to zinc sulfide in a parent 
Luminescence sufficient at less than 0.01% is not obtained, but lowering of brightness will be caused if it 
exceeds 0.2%. 

[0009] The field-like stacking fault has arisen to the whole parent of zinc sulfide at homogeneity and high 
density, and the fluorescent substance powder of this invention is characterized by the average spacing 
being 0.2-1 Onm, as shown in the microphotography of drawing 1 . Drawing 1 is the example which doped 
copper sulfide as an activator to zinc sulfide, in this drawing, a substrate part is zinc sulfide of a parent and 
a stripes-like part is a part of the stacking fault. D rawing 1 shows the cross section of a right angle mostly 
to the stacking fault which spreads in the shape of a field. Copper sulfide deposits in accordance with the 
stacking fault of the zinc sulfide of a parent. The fluorescent substance powder of this invention has the 
very narrow average spacing of each stacking fault so that it may illustrate. The stacking fault of such high 
density of a spacing can be formed by applying impulse force to medium fluorescent substance powder. 
Furthermore, the whole particle can be made to distribute an activator deposit part to homogeneity by re- 
calcinating the fluorescent substance powder which has the stacking fault of this high density. On the 
other hand, since the most is depositing the activator using the stacking fault which exists in medium 
fluorescent substance powder automatically, as shown in drawing 2 , the average spacing of a stacking fault 
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is large { the conventional EL material powder ] compared with the fluorescent substance powder of this 
invention, it is about 1/10 of the in general conventional fluorescent substance powder, and the average 
spacing between stacking faults in the fluorescent substance powder of this invention is boiled markedly, 
and its consistency of a stacking fault is high, and is distributing it to the whole parent particle at 
homogeneity. 

[0010] The general process of fluorescent substance powder calcinates the zinc sulfide powder of a raw 
material primarily with the halogenide used as the metallic compounds used as an activator, and co- 
activating agent etc., manufactures medium fluorescent substance powder, and deposits an activator 
focusing on a stacking fault by carrying out secondary baking (re-baking) of this using the stacking fault of 
the edge dislocation which exists in the interior of the crystal of this medium fluorescent substance 
powder, twin crystal, etc. This stacking fault is a field-like lattice defect, and an activator deposits in 
accordance with the stacking fault of the shape of this field in the zinc sulfide crystal of a parent. 
[001 1] As for zinc sulfide, two crystal form, cubic system (alpha-ZnS ) and hexagonal system (beta-ZnS ), 
exists, and, specifically, the maximum dense atomic plane (111) (field) is ABCABC at the former.... The 
maximum dense atomic plane vertical to c axis in nothing and the latter is ABAB about three layer 
systems.. The two-layer structure is formed. For this reason, for example, when impulse force is applied to 
a zinc sulfide crystal, it is alpha-ZnS. When the skid of the maximum dense atomic plane happens and C 
side falls out, it is beta-ZnS of ABAB selectively. It becomes and edge dislocation arises, and AB side may 
be reversed and twin crystal may arise. Generally, in order to concentrate the impurity under crystal on a 
lattice defect part, if the zinc sulfide which has a stacking fault is heated and activators, such as copper 
sulfide, are diffused, an activator deposits in a stacking fault. Since the interface of the deposit part of an 
activator and the zinc sulfide part of a parent takes the lead in EL luminescence, it is advantageous that 
the consistency of a stacking fault is high, when raising luminescence brightness. 

[0012] With the fluorescent substance powder of this invention, since the stacking-fault part into which the 
activator used as an emission center deposits is distributed over homogeneity over the whole zinc sulfide 
crystal of a parent as mentioned above and exists in high density, high luminescence brightness is obtained. 
Moreover, although the luminescence life of EL material powder is lost for the back-diffusion of gas of an 
activator happening, since the activator is distributed over the whole particle at homogeneity, the deposit 
consistency of an activator is high and the back-diffusion of gas of an activator itself is controlled that 
there is little effect of brightness lowering, a luminescence life is long [ the fluorescent substance powder 
of this invention ]. 

[0013] The EL material powder of this invention manufactures medium fluorescent substance powder 
according to a conventional method, it applies impulse force to this, makes the stacking fault of high 
density produce, is re-calcinated after an appropriate time, deposits an activator in a stacking fault, and 
manufactures it through surface etching and a surface classification if needed. Medium fluorescent 
substance powder is obtained by carrying out washing clearance of the fusing agent, and drying, after 
mixing the metallic compounds and the fusing agent used as an activator to the zinc sulfide powder of a 
high grade and calcinating primarily at 1000-1300 degrees C. As for the metallic compounds used as an 
activator, acetate, such as copper, manganese, silver, gold, and rare earth elements, a sulfate, etc. are 
used. A fusing agent serves as a supply source of co-activating agent at the same time it performs crystal 
growth of a zinc sulfide parent. As an example of a fusing agent, the halogenide and ** of alkali or alkaline 
earth metal are mentioned. 

[0014] Since the narrow activator deposit part of a spacing produces a stacking fault, it applies impulse 
force to the powder particle of a medium fluorescent substance, and, thereby, makes the whole crystal 
generate a stacking fault in high density with the fluorescent substance powder of this invention. For 
example, the powder particle of a medium fluorescent substance is made to collide with a wall at high 
speed, or particles are made to specifically collide. Re-baking for depositing an activator in a stacking fault 
is performed by heating at 700-900 degrees C for 2 to 10 hours. Etching removes the zinc-oxide film on 
the front face of a particle after re-baking. Under the present circumstances, since the copper in a particle 
may dissolve and it may deposit on a front face, this is preferably removed using EDTA etc. and the EL 
material powder of the particle size made into the object is obtained through rinsing, desiccation, and a 
classification. 

[0015] The particle size of fluorescent substance powder is 25 micrometers. The following is desirable. 
Luminescence brightness is influenced also with particle size and its one where particle size is smaller is 
advantageous. The particle size of fluorescent substance powder is 40 micrometers. Since luminescence 
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brightness Will fall Substantially if it becomes above, it is not desirable. Although particle size will become 
small if the particle size of fluorescent substance powder becomes settled by primary baking which mainly 
manufactures medium fluorescent substance powder, burning temperature is generally lowered and the 
amount of fusing agents is reduced With the conventional fluorescent substance powder, since the balance 
of the amount of dopes of an activator and co-activating agent will collapse if burning temperature and the 
amount of fusing agents are lowered, luminescence brightness does not necessarily improve, but a color 
tone also changes, but since the activator is distributed over the whole particle in the fluorescent 
substance of this invention at homogeneity at high density, such a fault is not produced in it 
[0016] 
[Example] 

It is a 2.0g copper acetate hydrate in 150g (impurity metallic element content <0.1ppm) of example 1 high- 
grade zinc sulfide powder. Cu(CH3 C00)2 and H 2 O It adds. As a fusing agent, furthermore, 10g magnesium 
chloride MgCI2 and 6H2 O, 5g barium chloride BaCI2 and 2H2 O And what mixed 10g ammonium-chloride 
NH4 CI could be inserted in the container with 1 50g of nylon balls containing an iron core, and could be 
rotated for 30 minutes, and it mixed. Subsequently, after enclosing these raw material fine particles with 
the porcelain crucible and calcinating at 1200 degrees C for 6 hours, 31. of ion exchange water washed 10 
times, - filtration was repeated, the fusing agent was flushed thoroughly, it dried and medium fluorescent 
substance powder (mean particle diameter of 28 micrometers) was obtained. Next, it is this medium 
fluorescent substance powder 150 m/sec Impulse force was applied by the approach of making it 
distributing in a high-speed flow, and making it colliding with a wall surface. In order to avoid mixing of an 
impurity, the collision wall used what covered the front face with silicone rubber. After applying impulse 
force, medium fluorescent substance powder is re-calcinatea at 700 degrees C for 6 hours, and it agitates 
for 30 minutes in 5% hydrochloric-acid water solution, and surface etching processing is carried out and 
classified [ rinse, dry and ], and it is the mean particle diameter of 23 micrometers. EL material powder was 
obtained. The transmission electron microscope image of this fluorescent substance powder is shown in 
drawing 1 . A thin striped pattern is a stacking fault (mainly twin plane), and is distributed over the whole 
zinc sulfide particle of a parent at homogeneity. A mutual average spacing is 2.5nm. Furthermore, the 
below-mentioned luminescence characteristic test was performed about this fluorescent substance 
powder. 

[0017] Except having changed example 2 burning temperature and impulse force, EL material powder is 
manufactured like an example 1 , and it is the mean particle diameter of 35 micrometers. EL material 
powder was obtained. Moreover, the luminescence characters tic test same about this fluorescent 
substance powder as an example 1 was performed. 

[0018] After manufacturing medium fluorescent substance powder by the completely same approach as 
example of comparison 1 example 1 , it re-calcinated, without applying impulse force, and fluorescent 
substance powder was manufactured. Then, baking conditions, the surface treatment approach, etc. were 
altogether processed on the same conditions as an example 1 , and fluorescent substance powder was 
obtained. The transmission electron microscope image of this fluorescent substance powder was shown in 
drawing 2 . A thin striped pattern is a stacking fault like drawing 1 , and a mutual average spacing is 26nm. 
Compared with the fluorescent substance powder of an example 1 , the average spacing of a stacking fault 
is large about about 10 times. Furthermore, the luminescence characteristic test same about this 
fluorescent substance powder as an example 1 was performed. 

[0019] EL material powder was manufactured like the example 1 of a comparison except having made 
example of comparison 2 burning temperature the same as that of an example 2. The luminescence 
characteristic test same about this fluorescent substance powder as an example 1 was performed. 
[0020] About the fluorescent substance powder obtained in the luminescence characteristic test example 
and the example of a comparison of fluorescent substance powder, mixed each 0.6g of fluorescent 
substance powder and 0.3g of castor oil, made it the shape of a paste, applied to glass with the electric 
conduction film, the insulating spacer with a thickness of 100 micrometers was made to be placed between 
these, and EL light emitting device was produced for the glass with the electric conduction film of one 
more sheet in piles. The alternating voltage of 120V and 1 kHz was impressed to this light emitting device 
at the room temperature, and each brightness was measured. The relative luminance and the relative 
luminance reduction-by-half life in each light emitting device were shown in a table 1. In addition, relative 
luminance and a reduction-by-half life set to 1 the brightness and brightness reduction-by-half life of a 
light emitting device which used the fluorescent substance powder of the example 1 of a comparison. 
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[0021] . 
[A table 1] 

No. Activator Co-activating agent Mean particle diameter crystal defect Relative luminance The brightness 
reduction-by-half life example 1 Cu CI 23 micrometers 2.5nm 1 1.20 2.1 1 ** 2 Cu CI 35 micrometers 2.7nm 
9.35 1.90 Example 1 of comparison Cu CI 24 micrometers 26 nm 1.00 1.00 ** 2 Cu CI 38 micrometers 30 
nm 0.81 1.23 A (notes) crystal defect is the average spacing [0022] of a stacking fault. 
[Effect of the Invention] luminescence brightness and a luminescence life are boiling the EL material 
powder of this invention markedly, and are improving, and the broad utilization to a flat-surface mold 
display, the luminescence panel for a display, etc. is more possible for it than the conventional EL material 
powder. 



[Translation done.] 
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* NOTICES'* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[DrawingJ] The transmission electron microscope photograph showing the organization condition of the 
fluorescent substance particle concerning this invention. 

[D rawin g 2] The transmission electron microscope photograph showing the organization condition of the 
fluorescent substance particle concerning the example of a comparison. 



[Translation done.] 
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DRAWINGS 



[ Drawing 1] 
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[Drawing 2] 
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wmoimmxmzB-oTffiiti-rz. m^-rz&t\z*& 
& K«jsfe-r s e t c «fc o tt«*SHH«# z&?±& 

Mffizo^VmiHttU lb. fle*0*>fe«a»*0» 1 
0»Ol-C*0. «HM6©*a»*l*afc«<. 

&%L?<kmzm-iz$mLT^2>. 
cooio] i&ftfrmm<o-!iB>&)temmt. wm*>mtb 

Wmmm ftttfiHN fc ft * **Mfc*«* J: ifcttiS&J t ft 
£/\ >fls*ft if t*fc— ?fc«6i«UT+IW»3WW»* 

ttfEtt*5R»fc2©«JI*»*fUfllbT, 'n&-^ 50 



«rBB¥8- 1 8 3 9 5 4 

4 

fig (Pl&fiS) -T SEt^«fcDSUB*SSS:'t'^Cft»?W* 
«rtUS*«. C©«J§*|fcteH#©&^R6'rfci9. S 

[0 0 11] flr^WtCli. «{bM«B«fi^S3K (o-Zn 

s ) tASss (e-zns ) ©2-3©e»»a«#aEU 

W#T?»4»«WtFH ((111) ffl) 14 A B C AB C © 

BAB ©— B«lit*^fiKLTV»-5. Z<DTzlt>. MA. 

tf. «Efl:S«»»K:«»*ftllI*fc»&. a-ZnS Tl 
ffiM^ffiC-r^O^iEC 0 CBB*<fett*4:aB#«fcAB 
AB©j3-ZnS tftDSWCffid^U. Sfc, ABW 

M»(4l& : P^R§gB^IC*4'-r^)fei6, 
«ftfbM» £iD& UT«Wblfifc if ©tf ffiSiJ *5t 
«W^K8Cft»3IM*«Wffl-r-5. tt»SI©*rlH«#a:*# 
©WbM?»«#£©#iBa<E Lfgft©*<frift-& ut*> 
6, «JB^RS©««**S^Ett45!3tWat*ie5»6S5A 

[0 0 12] #5^©*##1»*-t?»4. Slit+'Cftft-S 
JK#»*©»3KSM»*»5fct>n* Ottf*g3W«)a»*6«»»iB 

k «a- c#* l- t n -& © xmmi&T<Dmm a*'>ft 

Sft:^«lSi]^ns©-p^##AtS^. 
[0 0 13] **M<DEL«3te(*«*»4. 

m*3tft:©5icft«jfib, z.n\zmmij*m?LT&®m.e> 
mrnxm^i-ifLtb. isfrzmzmmi&VTttmw&m 
rnxfomzmmzit. &mzj&v. ^s©x<>^>y*5 

atibsiB©* \z msm tuz> ^m^t-tma * 

looo-noow-jRftsi/fta. Sft^j^ 

©#B£JS. «ttfK««tB^6n«. M»Jt4«EftM^e^ 

o»*j«fiftff5tBWK:. »(?rea©«ie«tft*. 

[0 0 14] *5BWO«3tff»3|5Ttt. SWRI©Sfe^# 

?ss'jflTmgK»i4ffiB^sg**c^-tt*fc«6tc < 
w«;3ie#©»*«z^s:iajiT®icp^$-a-. sfcjttt^ 

fcft©W«lfi£l4, 700-900*07? 2-10 

n^wira^-r-scittctiafTft^n*. satfija, iyf 
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[0 0 1 5] m^»*C05feS«2 5 Mm SAT**#£L 

^^^^^J"C$»^)o ^#*&*0O&g^4 0 um JSJLt 
left* «h^W«^*i^{£T-r^<DT*f £ U < 

co / 1 ^ > x a< j» n * tz & \z mymm\*&r u t> rsi ± 

[0 0 16] 

[fH*S#J] 

HMftSMfcEftW* (5F««*JII3fc»**«<0. lppm) 
150gC2. 0 g(D»SM*fttt Cu(CHs C00>2 • H 
2 0 £i!D*.. SSK, IBBtLTl 0 gOlft7y*S/ 
^AMgClz -6H 2 0, 5 gOttL^AU^ABaCla • 2H2 
0 *3<tr/l 0 gOttYfcT^— *ANH 4 Cl£J&&l/fc'S> 
cd£, «^A0^o>«i5 0gt*l:$Sl:SA 

«»#*BB;i/7#i:»AL, i2ootT6MM 

* ffi|ftg2 8Mio) £fifc. fcfc, £<©*IW*3fc# 
»*& 1 5 Om/sec <OfcmmM*\Zftl6LZlkX9m\zm 

0XJT6I*IWMI|*U 5%J£g!7KS?&*T3 O^fflJt 
»UT*HXy^>if«iaSff*V^ 7K«c, ttfe 
IT, ¥*4tt&2 3jti <BELB3fctt»**»fc. CCO* 



»ttT*#Ki«!i— ic»*ut^«. *as<©¥^MraiH« 

[0 0 17] 3«t«2 

ELS»*Mil, ¥i^&g3 5 Mm (OELftJt 
[0 0 18] JtftWl 

<ra*0M«TMttMk*H 2 fc«Lfc. H 1 tW« 

10 0 19] VCMM2 
««C bT EL Ufe. d<D»*<«»*fc 

[0020] a 3W»5ic <p«x<»ttKM 

0 jxmOlSI*^^— 9— ^ft^itT, *>5 1&tf)ii|m 
*SKiI*C12 0V, 1 kHz©£ifc«IE£SMlDLT 

<B«**J:r»«¥«*#* 1 fcLfc. 
[0 0 2 1] 
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[0 1] *5SB^t:i^f3tM^I^i^^^tS 
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